Background: Despite its importance in HIV/AIDS prevention and treatment, HIV/AIDS Counseling and Testing (HCT) is low in sub-Saharan Africa, where the disease continues to be a serious public health problem. This has in part been attributed to HIV/AIDS related stigma. Objective: To assess the level of HIV/AIDS related stigma and its impact on uptake of HCT in a high HIV prevalence population in Uganda. Methods: The paper used cross-sectional data on 135 men and 185 women in reproductive ages. Data were analyzed using the Pearson's chi-square statistic and the random intercept binary logistic regression model to identify significant predictors of uptake of HCT. Results: The result shows that only 18.4% of the respondents, most of them men expressed highly stigmatizing attitudes against PLHA and 59%, men and women alike, received HCT. Uptake of HCT was higher among men (OR=1.89, p<0.01) and women (OR=4.48, p <0.001) who expressed least stigmatizing attitudes. Secondary/higher education, work in the informal sector and being ever married were significant predictors of uptake of HCT. Compared to men, women aged 25-34, 35+ and with one sexual partner were more likely to have received HCT. Conclusions: The low level of stigma, older age, higher level of education, being ever married and monogamous sexual relationships are significant predictors of increased uptake of HCT.
Introduction
Nearly three decades since its discovery, HIV/AIDS continues to be a serious health problem in subSaharan Africa where 22.4 million people were living with HIV/AIDS and 1.4 million people died of the disease in 2008 1 . Uganda with HIV/AIDS prevalence rate of 6.4% (7.5% of females and 5.0% of males) is one of the sub-Saharan African countries most affected by the disease. Despite this high prevalence, only 11% of men and 13% of women in Uganda have tested for HIV and received their test results 2 , which has been partly attributed to HIV/AIDS stigma 3 . HIV/AIDS is a stigmatized disease because it discredits, degrades and reduces the worthiness of people who have it in the eyes of society 4 . HIV/ AIDS stigma has been categorized into felt and enacted stigma. Felt stigma includes self isolation, blame, shame, guilt and denial of HIV/AIDS positive status by people who are infected and affected by the disease 5 . Enacted stigma includes ostracism, ridicule, neglect of health care and violence against PLHA perpetuated by family, peers, health personnel and other community members 6 . A previous study found the above forms of HIV/AIDS stigma to be common in Uganda 3 . It is now recognized that HIV/AIDS stigma can be a barrier to seeking HIV/AIDS related services including HIV Counseling and Testing (HCT) 7, 8 . This is because HIV/AIDS stigma contributes to secrecy and denial of the infection by infected people 8 . Fear of marital disruption 9 , shame and embarrassment among older people 10 , regular use of condoms; having multiple concurrent sexual partners 11 , and inadequate and inconvenient HCT services have also contributed to the low uptake of HCT 12 . Previous studies cited some of the above reasons for the low uptake of HCT in Uganda 3, 9 .
Despite nearly 83% of the district's population having access to HIV/AIDS services by 2008 10 , Central Uganda where Rakai district is located, with 8.5% had the highest HIV/AIDS prevalence rate in Uganda
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. Stigma reduction and HCT services were among the first and now widely available HIV/AIDS services in Uganda in general and Rakai district in particular because of the important roles they are known to play in HIV prevention and AIDS treatment 12 . We therefore hypothesize a low HIV/AIDS stigma and high uptake of HCT in Rakai district.
The objectives of the study were to assess the level of HIV/AIDS stigma and its impact on uptake of HCT.
Methods

Study population
The paper used cross-sectional data collected in Kyotera and Kakuuto counties in Rakai district in 2006. Rakai is in Central Uganda and is the district where the first HIV/AIDS case in Uganda was identified in 1982.
The multi-stage sampling design was used to select 135 men and 185 women from Kyotera and Kakuuto, which were selected out of 4 counties using simple random sampling in the first stage. Kalisizo and Lwankoni, and Kasasa and Kifamba sub-counties were selected from Kyotera and Kakuuto counties respectively using simple random sampling in the second stage. From each of the selected sub-counties, 4 villages were selected using simple random sampling method bringing the total number of villages included in the study to 16 . In each village, all households were listed bringing the total number of households to 1,415. Out of the listed households, 10 households were selected in each village for interview using systematic sampling bringing the total number of selected households to 160. All men aged 15-54 and all women aged 15-49 in selected households were interviewed bringing the total number of successful interviews to 320. Men aged 15-54 and women aged 15-49 were selected for the study because these are the ages most at risk to HIV/AIDS.
Data on socio-demographic, sexual and HCT characteristics and stigmatizing attitudes of respondents were collected by using a structured questionnaire. The statements used to assess stigma in this study were adopted from previous studies 13 , 14 and pre-tested in a village not included in the sample. The questionnaire was first translated from English to Luganda and then back to English to ensure that the meanings of the translated questions remain consistent. 
Ethical Issues
Measures
The dependent variable used in this analysis is uptake of HCT, which is taking HCT and receiving the test results. The main independent variable is level of stigma, which was derived from 7 positively constructed stigmatizing attitude statements including "would not blame self if infected with HIV/AIDS"; "would be friends with other people if infected with HIV/AIDS"; "other people would be friends with you if you were infected with HIV/AIDS"; "HIV/ AIDS infected people should not be ashamed of their status"; "would care for a HIV/AIDS infected household member"; "would allow a HIV/AIDS infected teacher to continue teaching"; and "would allow ones child to play with a child with HIV/ AIDS". The 7 stigma attitude statements were tested for internal consistency and validity by using the cronbach's alfa and the results were 0.68 and 0.69 for un-standardized and standardized statements respectively. The cronbach's alfa ranged from 0.56 to 0.72 even with deletion, indicating that the attitude statements were internally consistent and reliable. A composite stigma variable with two categories namely "highly stigmatizing attitudes" (disagreed with attitude statements) and "least stigmatizing attitudes" (agreed with attitude statements) was computed using the compute option in SPSS. The control measures were socioeconomic characteristics including age of respondents, level of education, marital status and occupational groups. Sexual characteristics included were sexual activity status, ever use of condoms and number of sexual partners at the time of the study. More than one sexual partner at the time of the study was regarded having concurrent sexual partnership. Also included in the analyses were awareness of HCT services and willingness to receive HCT in future.
Data analyses
Data analyses were done in three stages by use of SPSS. In the first stage we described respondents by the explanatory variables which included the composite stigma variable, socio-demographic, sexual, and HCT characteristics. At the second stage we tested the impact of the explanatory variables on uptake of HCT using the chi-square statistic with the level of significance set at p<0.05. Two models disaggregated by sex were performed at the third stage. Model I examined the gross effect of stigma on uptake of HCT and Model II examined the net effect of stigma on uptake of HCT after controlling for the effects of other explanatory variables simultaneously using the random intercept logistic regression model. In this model, county was included as a random variable and uptake of HCT was the dependent variable, which was coded "1" if a respondent received HCT and "0" if otherwise 15 . Only variables which were significantly associated with uptake of HCT at p<0.05 at the bivariate analysis were included in Model II. Measures of goodness of fit were performed for each model and the result showed a good fit with p<0.0001.
Results
Characteristics of study sample Table 1 shows that 42.2% of the respondents were males and 57.8% were females. The mean age was 29.2 years for men and 27.6 years for women and most men and women were younger than 35 years. Half of the (50.6%), men and women had secondary or higher education. Nearly 72% were ever married and only 28% were never married. About 56% of the respondents worked in the informal sector and 44% worked in the formal sector. The majority, 92%, males and females alike were sexually active; 75% had only one sexually partner; 13%, mostly men, had multiple sexual partners concurrently; and nearly 12% had no sexual partner. The majority of the respondents (60.3%), most of them men (71.9%) have ever used condoms. Awareness of HCT was nearly universal and the majority (88.1%) of men and women (76.8%) were willing to receive HCT in future. In contrast, only 58.9% of the men and 59.3% of the women received HCT. Impact of socio-demographic, sexual and HCT characteristics on uptake of HCT Table 4 shows that uptake of HCT decreased with age among men with 71% of men aged 15-24 years and only 28% of men aged 35 or more years reporting that they received HCT. Among women, uptake of HCT increased with age. About 77% of women aged 35 or more years and 40% of women aged 15-24 years received HCT. Uptake of HCT also increased with the level of education from 43.1% and 47.3% among men and women with no/ primary education to 74% and 71% among men and women with secondary/higher education respectively. Compared to the formal sector, the majority of men and women working in the informal sector received HCT. The majority of ever married men and women; sexually active men and women; men and women who ever used condoms; and had one sexual partner received HCT. Table 4 also shows that nearly 60% of men and 63.4% of women, who were willing to receive HCT in future and the majority of men (61%) and women (60%) who were aware of HCT, previously received the service. The level of education, occupation, marital status and current number of sexual partners were significantly associated with uptake of HCT for both men and women. Conversely, current sexual activity status, ever use of condoms and willingness to receive HCT in future were significantly associated with uptake of HCT for only women.
Predictors of HCT
The gross and net effects of stigma on uptake of HCT are presented in Models I and II (table 5) . In both models highly stigmatizing attitude was the reference category. Model I shows that men and women who had least stigmatizing attitude were 2.13 (p<0.01) and 3.01 (p<0.01) times respectively significantly more likely to have received HCT. The net effect model shows that the Odds of receiving HCT reduced to 1.89 (p<0.05) times for men and increased to 4.48 (p<0.01) times for women who had least stigmatizing attitudes after controlling for all other variables simultaneously. Having least stigmatizing attitudes remained a significant predictor of uptake of HCT. Regarding the control variables, men who had secondary/higher education (OR=3.80, p<0.001); worked in the informal sector (OR=5.29, p<0.001); and were ever married (OR=7.14, p<0.001) were significantly more likely to have received HCT. Conversely, men who were 15-24 years (OR=0.14, p<0.001); and have never used condoms (OR0.84, p<0.01) were significantly less likely to have received HCT. Additionally, women were significantly more likely to have received HCT if they were 25-34 (OR=5.48, p<0.001) and 35 or more years old (OR=3.53, p<0.01); had secondary/ higher education (OR=4.56, p<0.0001); worked in the informal sector (OR=8.07, p<0.0001); and were ever married (OR=2.10, p<0.01). Women who had only one sexual partner and were willing to receive HCT in future were 1.60 (p<0.05) and 1.28 (p<0.01) times respectively significantly more likely to have received HCT.
Test for the random effect associated with counties as a cluster variable in table 5 show that the random intercept is -11.0 for men and -9.1 for women; and the residual variance is 0.001 for both men and women. The inter cluster correlation (ICC) is less than 1%; and the likelihood ratio test p>0.05 for both men and women and therefore not significant, suggesting that counties did not impact on uptake of HCT. Level of significance *<0.05; **<0.01; *** <0.001; **** <0.0001
Discussion HIV/AIDS continues to be a serious health problem in sub-Saharan Africa. Several interventions, including HCT are being implemented to prevent the further spread of the disease and treat those already infected. However, uptake of HCT is low in sub-Saharan Africa, which is partly attributed to HIV/AIDS stigma 8, 9 . This study therefore assessed the level of stigma and examined its impact on uptake of HCT in a high HIV/AIDS prevalence population in Uganda.
Overall the study found that about 59% of men and women alike received HCT and 71.1% of men and 89.2% of women expressed least stigmatizing attitudes. Only 18.4% (12.2% of men and 6.2% of women) expressed highly stigmatizing attitudes, indicating that the level of stigma is low in this study population. Uptake of HCT was also significantly higher among men and women who had least stigmatizing attitudes, which is consistent with previous studies in Uganda 9 and Botswana in which stigmatizing attitudes were found to be low 16 . Having secondary/higher education, working in the informal sector, and being ever married were significant predictors of increased uptake of HCT. Uptake of HCT was significantly higher among women aged 25-34 years; 35 or more years old; and women with one sexual partner. Conversely, uptake of HCT was significantly less likely among men aged 25-34 years old and men who have never used condoms.
The higher uptake of HCT by men and women with secondary/higher education has been observed by previous studies 17, 18 , which attributed it to better understanding of the importance of HCT in HIV prevention and AIDS treatment. Higher uptake of HCT by people in the informal sector in Rakai could be attributed to the Rakai Health Sciences project, which by early 2000 was already providing HIV/AIDS services including home based HCT in 56 mostly rural agricultural communities as part of its HIV epidemiological studies. A review of the Project's HIV counseling programme found a high uptake of HCT (65%) in 2000 19, 20 . Increased uptake of HCT by ever married men and women, and women aged 25-49 years is expected because of the institutionalization of HCT as part of antenatal care, which has been observed by previous studies in Uganda, Ethiopia and Botswana 21, 22 . This was attributed to the efforts to reduce the risk of HIV transmission from infected mothers to their babies. The higher uptake of HCT among currently married and previously married men and women may have also been a result of premarital HCT. Fear of knowing their HIV/AIDS positive status could prevent men who never used condoms, which is high risk behaviour to receive HCT. This is not encouraging as some of the men have multiple sexual partners. A previous study found that men who used condoms inconsistently were unlikely to receive HCT because of fear of positive test result 23 .
Unwillingness to take HCT by people engaging in multiple concurrent sexual relationships could be attributed to the already perceived HIV positive status. Conversely, the need for HCT could be dampened by polygamy, which is tolerated in Uganda, and is a risk of HIV transmission in the absence of HCT 24 . HCT should be encouraged in polygamous unions to reduce the risk of HIV transmission and people not in polygamous unions should be counseled to abandon multiple concurrent sexual partnerships. The observed willingness to receive HCT in future by women who previously received it is a good indicator of the importance of regular HCT in the prevention and treatment of HIV/AIDS. Previous studies found that people who received repeat HCT did so to ascertain previous negative test and repeat testers were more likely to adopt behaviours that reduce HIV transmission 25 . Repeat HCT is also necessary in all pregnancies and monitoring AIDS treatment.
Limitations
The measures used in this paper were self reported and therefore susceptible to social desirability biases. Generalizing the findings of this study is also limited by the small sample, restricting the study in a high prevalence population and a community epidemiological study area. The use of cross-sectional data also makes the temporality of stigma and other predictors of uptake of HCT in this study unknown. Nevertheless this study has contributed to previous studies on stigma and HCT by showing that HIV/ AIDS stigma is a significant predictor of HCT in high HIV prevalence populations.
Conclusions
The low level of HIV/AIDS stigma is associated with higher uptake of HCT. We also conclude that higher level of education, being ever married and a woman in reproductive ages and working in the informal sector are important predictors of HCT.
